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(54) PRODUCTION OF EPOXYTRIAZOLE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an 
epoxytriazole compound of an intermediate for 
synthesizing a triazole derivative effective to a fungous 
disease by reacting difluorophenyl-butanediol derivative, 
etc., with an N-sulfonylated triazole. 
SOLUTION: The objective compound of formula III is 
produced by reacting a compound of formula I [Ar is a 
(substituted) phenyl; X is OH or a halogen], etc., with a 
compound of formula II (R is a lower alkyl, a lower alkyl 
substituted by a halogen, or a phenyl) in a solvent in the 
presence of a base at a temperature from a room 
temperature to 80° C. The amount of the compound of 
formula II based on that of the compound of formula I is 
2-3 molar equivalent when the X is the OH, or 1-2 molar 
equivalent when the X is the halogen. The solvent is 
N,N-dimethylacetamide, etc., and the base catalyst is 
tert-butoxy potassium, etc. The amount of the solvent is 
5-10 times of that of the compound of formula I and the 
amount of the base is 2-3 mol equivalent. The objective 

compound is obtained by one step by the method, and thereby the shortening of the process 
and the simplification of the operation become possible. 
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QHs CH 3 CH 3 

Ar Ar Ar 



[Si*. A r[«MWl,tfeJ:i,^x^;H^L 

•C&D. Ctt6©|3J-£fc«gft.5>gg|g£ 1~2^W 10 

-C^ 3 ft -5 it&WKD Z> t 1 £5$ 
Ut2] 

jH$fc[jr-FDit ] -c^sns^b^ijsit; 20 

Ht3] 

{frnxDunrmwi 30 

[000 1 ] 

gLSUC*f U T^ft MJ T V- ;m ( 6 ) ( 
8-333350) ©^St^f* (V) ©S^ffitcMT 

So 

[0002] 

[fie*cD^] -rmoit^m ( 1 ) #>e>x**~> 
h VTV-Mt-sm (v) tea. m« ( 1 ) © 

Ar#2, 4-y7;U^-n^ J :-;US-e$,f3. X*i*gJ 

S"C*S 1 , 2 , 3 - M *-Mt£m ( 1 a ) <Dtg 40 
a. 

[0 00 3] 
Mt4 3 




MsCI 



NEt3 



(la): 
(lb): 



OH 
CI 



(2a): X' = OMs 
(2b): X'aCI 




[0 004] £T>£>*;l**^Jl/^uy F1t£<DZj\, 

&~Mm*m^xvx-x)i'&i*- h <2a) <tu 

<£^glft<t-r&x;J<=^>h VTV-Mt&m (3) £f# 
a^a^lRS^nri^ (Ch em. Pharm. Bu 
11., 3_8 . 247 6 ( 1 99 0) ; 3_9_, 2 24 1 
(1 99 1) ) . g/c, (I) CDAr#2, 4-^^;b 

- 1 . 2-zs*-Mt&M (lb) £J)m<t-r£ia^ 

glflicc (lb) fc^t^^WtLT^^- h (2b) 

tt<C&*)x.7£*isY VTV-Mkgm (3) lcm< £l> 
5#&#*n6ftTt,>& (Tetrahedron Le 
tt, , 3_2 , 7545 (1991) ) e 
[0 00 5] IWJ^C, fi£3f£, it&m (II) *Jcfc^CilI) 

*6 (v) *mz>i,c^ (ii) fect^aii) © 

;l<n-;l> (4 a) fcjfctf (4 b) $>X)\>*~)1>>7 

1--h (5 a) teefctf (5 b) temz. 
[0 00 6 ] 
[ft5] 



(4) 
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[0018] ±a©x^ay>/iT-c*€>ig^<D^a 

[0019] ±K**, JrWttWJttte*T*A r©* 
WjaSiUTtt. 2, 4-^^P07x^;k 2, 4 
->?7;^07j:^Jk 2 -^;u^n^x^.;l/ v 4 - £ 
ao^x^ 4- (hy^Wa^W). 
2-?;l/:*P-4- (FV^Wn^W) 
2 - #an-4 -?;l^n:7 J/dU-^no 

-2 -7^D7^JWW6tlS„ 

[0 0 2 0] {t^ft ( I ) . (II) Sfctt 

(III) KTJU^y*#TrN-^il/*^Wth 'JT!/- 

tf+^Mrv^Mfc^j (v) *»4*tt-c*o. * 
*SfcJ:- 3 T»6ti«fk^«i (V) B!fa(WN^A4>ni 
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b Vyfrtuj?)],. 2-^PPx?;k 2, 
2. 2 - h »J^;b^Px^;u^^cD^ay>>ft<g)ffir;u 
+;l/S v 7 x-;H$)-Sii«4 - ^aP7 x^;h 4- 
•^n^? 4-^?;l/7j:^k 2. 4, 6 - h 

[0 02 1] it^Wl ( I ) , (II) . (Ill) fccfctf 

^$n&iP<, (I)B(2R, 3R) % (n)»(2 
R, 3R) , (III) tt(2R, 3S), (V) « (2 
R. 3S) r«3ti**B*lEfiI[**>o3e^iSStttt, 

[0022] 

Hb9] 



Ar Ar Ar 



(2R, 3R> 



(2R, 3R) 
OS 



(2R. 3S) 

an) 




Ar 



Ha 



C2R, 3S) 
(V) 

[0023] £4>-?^-fe sirens. 

[0 024] 



* [0 02 5] **MHrtt5S 
[0 02 6] 
Cfbi 0] 



PH3 CHa CH3 

Ar Ar Ar 
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[0 02 7] ■emio3tl*>it-&V9(DZ>t'3ZimtpmM 

[0028] 
Utl 1 ] 



0. a 

[0030] 
[fbl 2] 



RS0 2 
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N- 



(IV) 



H^ 5 

Ar 



(V) 



[0 02 9] r*StiSffc^»iJSl£S-&4C<hCCj: 50 [0 03 1 ] V&Sti&xtf+i' b VTV-Mt&Mfi 



[0 03 2 ] SJ£*HSfi"r*IRO.SaKiLr«, ter 
t t e r t -T $ )lT)l>*-)im<DEM 

fvl/S, N, N-^^»A7^ F, N. N-^ 

F, -^if y = F, T-feh^hU^k t* 

[0 0 3 3 ] ffi/BStt % <t^5 ( I ) , (II) tiOtt 10 
(III) ©5-1 OflHla»q^rA£. SJCCCffll^ti* 

7^3-^64^-r^l7^3+^F 4 *«<b^F 

y^A, *3R{b*y«>A % :/*;i>y*">A, y^A^ 

i/^5*Fttdf*J*tf jffjfifcttt er t-^F + ^> 
*-y £A*Sl>tt#*{b* h •j-jAAifflC^Wo 

tmontmaiz* vc&m ( i > K^rjsaEstfSflte 

( I) frt#LSffi2*;l/^S*£«<fct*3#. 2-3 20 

^i*ffli^oW*u<, <b-&!» (ii) * fc« ci 
id tcoi»rsj£%?f9»^tt**i&©i^i. 5^ju 

[0 034] ft^(IV)©«B»*, tt^W ( I ) <DX 

( i ) Ktti/*fi2*;^a*i# 
m ox&^vy>m*T$>z>m£$>2>wz <n) 

< «(lil) K:otiTJRj£t1f ( I ) ttCM 

LSffi l "=ejH/a*©(iv)*i2«<k*r&*« l - 2^;u^M 
fcffl^SCDrtSffifrr**. *Sj£(cteii-c». 1. 2, 30 
4- b V TV- tot .( I ) , (II) *fctt(lll) &C*tL* 



(5) ftH¥l 0-2 1 2 28 7 
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*o. i-i*;u^S^#3^rJSj£4tf^<b{fc^U 
(V) <DiRm<Dfa±.&mitoP>tl*> a frfcUmZQ VKi,* 

0°Crtf^ti^ o JEJ£*$IHM:0. 5-24B#R8-C*S 
# v 5 0-7 0°Cr»n^i0. 5-2«FHirSj£4tf 5© 

*»ar»4, sic©^s«!r*sxsH*^Fyr^- 
iMt^* (v) tts««*fr6ii»©«^«na*ffi 
t?#«rr*ci3wa**. *si»»7a. sic 

[0 03 5 ] tt*. *»980W»{t^ftr** ( I ) . 
(II) fccfcO'CIID tt^©*ft. W^tf«r»©XlK 
(Chem. Pharm. Bul l. , 3 8 , 2 47 6 
( 1 9 9 0) ; 3J3_, 2241 (.1 991) ;Tetr 
ahedron Lett., 3_2_. 7 5 4 5 ( 1 9 9 

i) ) tarns titc^mcmcr, ztztoib&wtyt 

[003 6] or»6ti*x#*t/ F 

VTV-Mbkm (V) BfS««»l&«oa«*lfflf*i 

y;U^y'^>^b^5 (5a) *5t^i-€-©ftMxx^il/ 
■MM* (5 b) b WAS b*f bU£(D&mT)l 

tt«rr*flA* (6) «:|<ci#ai*5 <«fflPF8 
-333350) . 
[0 03 7] 
Hfcl 3] 



(3) 



(5a) 
(5b) 



<CH=CH) n — A? 



R' = H 

R , = COCH 3 



NaOCH3 



OHf H3 




^ /J^^^S— ^>«»«»(CH=CH) n — A/- 



Ar 

(6) 

[0 03 8] ±IB5£*, a r ttW»Ufcfc©±HSa** [ 0 0 4 0 1 £ 

^b, Ar' »SBli4lrit<)J:C^*r.;bi%S [004 1 ] 

U nttl, 2*fctt3**i*T. Mb 1 4 3 

[0 0 3 9 ] 

tC^To 50 
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[0 04 2] 5 5%**{b^h y ^A5 Omg (1. 1 
5mmo 1 ) 4^*1f>T?ift-*fcf& ^^W^A7 
5F1. 5 m ltCSMS-tt. *&JS}$T(2R. 3R) 
-3-'^Pa-2- (2, - 
1, 2-^>^HKTetrahedron L 
ett. , 3_2 . 7 545 (1 9 9 1 ) ) 1 1 8mg 

(0. 5 0mmo 1 ) *1&%-tc 0 7kMrt* <E>2££#*5 $ 
&~>tch, l- (p - h;i/x>x;i/*^;tO -1,2, 

4- h VTV^fr (J . Am. Ch em. , _97_. 7 3 
32 (1975)) 1 45mg (0. 6 5mmo 1 ) , 
1, 2, 4 - h 'jrV-iH 4mg (0. 2mmo 1 ) 
Zm*.. fflR»H»T6 0-Cr3 0»IBat»Lfc. KJfc 

;U--.*^> (2:5-1:2) *W U S 

mt-th (2R, 3S) -2- (2. 4-v>yj\,*ay 
x^.;U) - 3-^^-2 - [ (1H-1, 2, 4 - h 
yr7-Jl/- 1 - Afo) t+y7> 1 0 Omg 

(iR^8 0%) *@f*£Or»fc. ^>-if>-^+if> 
iB^iiB«J:0Wtt»*tfl»liyi8 8^8 9. 5°C^WT 

[0 0 4 3 ] Jtifcfcffi [a] „ 2 5 - 7. 5 5° (C = 
1 . 12, CHC 1 3 ) 

NMR*'** h;K2 70MHz, CDC1 3 ) Spp 
m : 1. 64 (3H. d. J =5. 3Hz) . 3. 
19 (1H, q, J = 5. 3Hz) . 4. 43 ( 1 H, 
d, J = 14. 5Hz). 4. 88 (1H, d, J = l 
4. 5Hz), 6. 65-6. 9(2H, m). 6. 9 

5- 7.05 ( 1 H. m) , 7. 81 ( 1 H, s ) , 
7. 97 (1H, s) 0 

[0044] mum 2 

[0 04 5] 



Ufcl 5] 




[0 046] (2R, 3R) -3-^na-2- (2. 
4-^7J^D7x^) -1, 2-7$>is*-)l 1 



(6) 1 0-2 1 228 7 
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40mg (0. 5 9mmo 1) ^r^W^^AT^ F 
3. Oml«C»*U *^m^-r-5 0 CCiC, tert 
-^F + ^y^A159mg (1. 3mmol), 
1, 2, 4-hJ77-iH2mg (0. 18mmo 
1 ) v 1 - (p - h;l/X>X;U^^;l/) - 1 , 2, 4 - 
F t J7V r -iH45mg (0. 6 5 mm o 1 ) * CCDJfi 

tara*., 6o-cri. b^mmwLtco 
(i:2) u^imvmmb. mttotrz (2R. 3 

S) -2- (2, 4-^7^07^^;!/) -3-^^ 
^-2- [ (1H-1, 2. 4-h»J7^-l->f 
;l/) **^> 1 Umg (©^7 6%) £@ 

[0047] mums 

[0 048] 
Ull 6] 




[0 049] (±) - (2R" , 3R- ) -2- (2, 
4 - isyfr^uy xl^jV) - l , 2, 3-yz>bV* 
-Jl (Chem.Pharm. Bui 1 . , 38 , 2 4 
30 7 6 (1 990)) 1 09mg (0. 50mmol)S 
N, N-^^7-feF7^F3. OmHcS^U * 
tiHKfW*. CCJC, t e r t -yht^y^Al 9 
6mg (1. 6mmo 1 ) , 1, 2, 4 - h yry-Jl/ 
lOmg (0. 15mmolK 1 - ( p - h;l/X>* 
jM*.=jV)-1. 2, 4-h'J7 4 /-;l/2 4 6mg 

(1. lmmo 1 ) ^CODJB&CJJO*., 6 0 °Cr 2 BSKJl 

40 *;t/— ^*U*> (1:2—1:1) S^««rigHiU 
SW<!:*rS ( + ) - (2R* , 3S') -2- (2, 4 
-j/7Ji/tP7x^;i/) -3-^^;u-2- [ ( l H - 
1. 2, 4-h'j7^-l-^;l/) y^Jl/] *=t^> 
7>90mg (HX^7 2%) *mtc 0 >-^*U 
>S^lSIJ: 0 fft»*ff BbS6 2 - 6 4 "C*WT 
*tta*»fc- NMR^^h;H«*«ltEltlfc 

[0050] mmm4 

[0 05 1 ] 
50 Ktl 7] 
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[0052] 5 59«**fW-h y*A5 3mfif (1. 2 
2mmo 1 ) >ri5fco/cf£, ^?W^A7 

5F1. 5m 1 tcHSSl*. *»«»T (2R. 3S) 10 
-2 - (2, 4-^7J^D7x^) - 3 , 4-*# 

(Tetrahedron Let 
t. , 3 2., 7545 (1991)) 207 mg (1. 
0 4mmo 1) 4»n*.fc. 3 * ofc 

6, 1 - ( p - h;U;t>x;l/*^;l/) - l , 2, 4 - h 
Olrng (1. 35mmol) , 1,2, 
4-h'JT^;P22mg (0. 32mmo 1) ^JO 

mm^m^TG o *c~e 3 oftrsmn etc &m&. 
/c 0 ^^asLTff^n^ttt^^^sswii 20 

LTflWU BW«rc** (2R. 3S) -2- (2, 
4-5^-7 -3-j?-)\s-2 - [ (1H 
-1. 2, 4-h'J77-Jl/-l->f;W t + 

[0053] gatws 



^P3^F 1 0-2 1 2 28 7 
12 

[0054] 
[{bl 8] 




[0055] (2R, 3R)-3-(2, 4~*Sy)\s* 
P7x^.Jl/) - 3, 4 -x^+V-2 (C 
hem. Pharm. Bui 1 . , 3 9 , 2 2 4 1 (1 
991)) 1 0 0mg (0. 5 Ommo 1 ) £N, N- 
Sof^VT-fehTS K2mlCC**L, SkftaBTR t 
er t-^F+'>*y)A84mg (0. 75mmo 

1 ) , 1 . 2, 4 - h yrV-JH 4mg (0. 2 0m 
mo 1 ) t 1 - (p - h;l/x>x;U*-;U) - 1 , 2, 
4-F'J77-;H3mg (0. 6mmo i) 

*/c. 6o-ccc»«ftLr2i©maBfL/fc. jsis«*?ftai 

LTfllRU BWit5'(2R, 3S) ~2- (2, 4 
-S^U^n? - 3-sm- 2 - [ (1H- 

1, 2, 4-hV77-;l/-l->f;l/) y^V] 

IBiSL/cfeCD<h-gcL/c 0 
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